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Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 26, 2008, has been entered. 

Election/Restrictions 

2. Newly submitted claims 25-30 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 25-30, drawn to a method of manufacturing an under bump 
metallization structure, classified in class 438, subclass 614. 

II. Claims 1-4, 6 and 7, drawn to a under bump metallization structure, 
classified in class 257, subclass 751 . 

The inventions are distinct, each from the other because of the following reasons: 
Inventions Group I and Group II are related as process of making and product 
made. The inventions are distinct if either or both of the following can be shown: (1 ) 
that the process as claimed can be used to make other and materially different product 
or (2) that the product as claimed can be made by another and materially different 
process (MPEP § 806.05(f)). In the instant case, the product as claimed in claim 1 , can 
be made by another and materially different process than what is claimed in claim 25, 
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such as forming a second barrier layer on the wetting layer, wherein a part of the 
second barrier layer comprises tin and another part of the second barrier layer 
comprises nickel. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

Applicant is advised that the reply to this requirement to be complete must 
include an election of the invention to be examined even though the requirement be 
traversed (37 CFR 1.143). 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 25-30 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1 .142(b) and MPEP § 
821.03. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4, 6, 7 and 25-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Admitted Prior Art (AAPA) in view of Andricacos et 
al. (US 6,224,690; previously cited). 
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With respect to claim 1, AAPA teaches (pg. 2: [0004]-[0005]) an under bump 
metallization structure (FIG. 1) applicable to be disposed on bonding pads (104) of a 
semiconductor wafer (101), wherein a passivation layer (102) covers the wafer and 
exposes the bonding pads (104), the under bump metallization structure (106) 
comprising: 

an adhesive layer (106a) formed on the bonding pads (104); 

a first barrier layer (106b) disposed on the adhesive layer (106a); and 

a wetting layer formed (106c) on the first barrier layer (106b). 

Thus, AAPA teaches all the limitations of the claim with the exception of 
disclosing: a second barrier layer disposed on the wetting layer wherein a material of 
the second barrier comprises tin and nickel. 

However, Andricacos teaches a under bump metallization structure (FIG. 4), 
wherein a second barrier layer comprising nickel and tin (col. 5: Ins. 26-32: "Ni film" 
and "nickel-tin intermetallic") is disposed on the wetting layer (Cu). 

With respect to claim 2, Andricacos teaches wherein the quantity of the tin is 
smaller than the quantity of the nickel (this is implicit because Andricacos states 
that although a nickel-tin intermetallic is formed, the under bump metallization 
does not spall off; furthermore, reaction of the solder with the underlying copper 
is prevented; col. 5: Ins. 26-32). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the device of AAPA with the teaching of Andricacos, to 
form a barrier layer on the wetting layer of copper, for the purpose of increasing 
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adhesion and preventing the reaction of the solder with the underlying copper, and thus, 
improving the reliability of the device by preventing the spalling of the under bump 
metallization layer (col. 5: Ins. 26-32). 

With respect to claim 3, AAPA and Andricacos teaches the under bump 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the first barrier layer comprises nickel-vanadium or nickel (pg. 2: [0005]). 

With respect to claim 4, AAPA and Andricacos teaches the under bump 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the wetting layer is a copper layer (pg. 2: [0005]). 

With respect to claim 6, AAPA and Andricacos teaches the under bump 
metallization structure of claim 1 , as set forth above. Furthermore, AAPA teaches 
wherein the adhesive layer comprises titanium (pg. 2: [0005]). 

With respect to claim 7, AAPA and Andricacos teaches all the limitations of the 
claim, as set forth above in claim 1 , with exception of explicitly disclosing: wherein the 
thickness of the second barrier layer is ranged from about 50 urn to about 80 urn. 

However, note that it is not inventive to discover optimal or workable ranges by 
routine experimentation. See In re Aller, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 
1955). Furthermore, where patentability is based upon a particular chosen range or 
dimension recited in the claim, the Applicant must show that the chosen range or 
dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed.Cir. 1990). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to have a thickness of the second barrier layer in such a range as 
claimed, because the range is not critical since it can be optimized during routine 
experimentation, depending upon the desired conductivity the second barrier layer. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1-4, 6 and 7, filed February 26, 
2008, have been considered but are not persuasive. 

With respect to claim 1 , Applicant argues that although "other portions of the 
Andricacos reference are cited as allegedly disclosing a second barrier layer comprising 
tin and nickel, these portions are ambiguous and confusing as compared to the clear 
statement at col. 5, lines 5-8 of Andricacos regarding the teaching of a solder/barrier 
layer. The argument is not persuasive. The "other portions" that the Applicant is 
referring to is col. 5, lines 25-31 , wherein Andricacos clearly states that "a nickel-tin 
intermetallic is formed," and that this intermetallic "prevents the reaction of the solder 
with the underlying copper." There is nothing confusing or ambiguous about these 
statements. Thus, Andricacos discloses a second barrier layer comprising tin and 
nickel. 

Applicant also argues that the nickel-tin intermetallic is a compound, and thus, 
"the nickel-tin intermetallic is not only chemically different from tin and nickel, but also 
different from the tin-nickel alloy." The argument is not persuasive. First, claim 1 does 
not limit the second barrier layer to a "tin-nickel alloy," but only recites that the second 
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barrier layer comprises tin and nickel. Second, one skilled in the art would clearly 
recognize that a nickel-tin compound is comprised of both nickel and tin. Furthermore, 
it is noted that the arguments of counsel cannot take the place of evidence in the 
record. In re Schulze, 346 F.2d 600, 602, 145 USPQ 716, 718 (CCPA 1965); In re 
Geisler, 116 F.3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). Attorney statements are not 
evidence and must be supported by an appropriate affidavit or declaration. See MPEP 
716.01(c). The examiner recognizes that a nickel-tin intermetallic compound contains 
both nickel and tin. Therefore, if Applicant still believes that a nickel-tin intermetallic 
compound does not comprise nickel and tin, then Applicant is requested to support that 
position with facts. 

Applicant also argues that "the intermetallic layer formed as the result of the 
consumption of the solder layer as reading on the claim limitation of a barrier layer is 
inaccurate and incorrect." The argument is not persuasive. Note that claims are given 
broadest reasonable interpretation, and thus, any layer formed between two other 
layers or materials is considered a barrier layer. Furthermore, note that claim 1 is 
drawn towards a structure and not a method of manufacturing, and thus, it is the final 
structure of the device which is given consideration and patentable weight. 

Applicant also argues that "the fact that the nickel solder layer (and not the 
subsequently formed intermetallic layer) is disclosed in Andricacos as the means for 
preventing the reaction of the solder with the underlying copper means that the 
motivation statement set for the Official Action is improper." The argument is not 
persuasive. First, Applicants arguments are not considered "facts" and cannot take the 
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place of evidence in the record. In re Schulze, 346 F.2d 600, 602, 145 USPQ 716, 718 
(CCPA 1965); In re Geisler, 1 16 F. 3d 1465, 43 USPQ2d 1362 (Fed. Cir. 1997). The 
examiner recognizes that both the nickel layer and the nickel-tin intermetallic prevents 
the reaction between the solder and the underlying copper. If the nickel-tin intermetallic 
did not form, the solder would simply diffuse through the nickel layer and into the copper 
layer. 

Applicant also argues that there "must be positive benefit associated with the 
modification to provide motivation for the proposed modification." The argument is not 
persuasive. Preventing spall off and increasing adhesion are both positive benefits that 
would improve the reliability and lifetime of the device. 

With respect to claim 2, Applicant argues "that a barrier layer having less nickel 
than tin will still provide nickel for the solder to react with and promote adhesion of the 
solder to the underlying structure." The argument is not persuasive. Applicant has not 
provided any factual evidence to support such an argument. Furthermore, the 
argument is illogical. How can a barrier layer with less nickel than tin, provide nickel for 
the solder to react with? The excess tin would just diffuse into and react with the 
underlying copper layer. In Andricacos, the tin from the solder is reflowed onto the 
nickel layer such that a nickel-tin intermetallic is formed, and thus, prevents the reaction 
of the solder with the underlying copper (col. 5, Ins. 1 3-31 ). Note that while the Office 
has provided an example (US Pat. No. 6,744,142) of a nickel-tin intermetallic with 
greater amount of nickel than tin, the Applicant has not provided any factual evidence to 
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support their argument that "the amount of nickel in a nickel-tin barrier layer can be 
higher or lower than the amount of tin and still serve as barrier layer." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is (571)272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/A. KV /Phat X Cao/ 

Examiner, Art Unit 2814 Primary Examiner, Art Unit 2814 
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